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(54) ILLUMINATING DEVICE, AND PHOTOGRAPHING DEVICE AND PROJECTOR DEVICE USING 
THIS ILLUMINATING DEVICE 



(57) An illumination apparatus comprises a plurality 
of luminous bodies (L^ to L^) as light sources, luminous 
body drive portions (7^ to 7n) configured to drive to light 
each of the plurality of luminous bodies, an optical mem- 
ber configured to lead and.apply light exiting from a lu- 
minous body lighted by the luminous body drive portion 
to an illumination target area, a light control member 
configured to perfonn change of a light path of the light 



exiting from the luminous body with which the illumina- 
tion target area Is illuminated and/or movement of the 
luminous body, a movable portion configured to opera- 
bly drive the light control member, and a light selection 
portion configured to control the movable portion and/or 
the luminous body drive portion in such a manner that 
light with whfch the illumination target area is selected 
from light exiting from the plurality of luminous bodies. 
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Description 

Technical Field 

[0001] The present invention relates to an illumination 
apparatus which has a high condensing performance 
and realizes a high luminance and a reduction in size, 
and an image capturing apparatus and a projector ap- 
paratus using this illumination apparatus. 

Background Art 

[0002] As a condensing illumination apparatus which 
efficiently illuminates a specific position, there are, e.g., 
a care headlight, a stand illumination, a spot light, a 
flashlight, an illumination unit for a data projector and 
others. A conventional condensing illumination appara- 
tus is usually Intended to perfomi Illumination with a high 
condensing perfomnance by a relatively simple method. 
That Is, light from a light emission source relatively clos- 
er to a point light source is reflected by a reflection unit 
with an ingenious reflection shape. Further, the reflected 
light is condensed on an optical lens or the like. The di- 
rectivity of light rays is thus enhanced. 
[0003] Although this can be also applied to general 
illumination, a demand for acquisition of brighter illumi- 
nation light without increasing sizes of apparatuses is 
high in these condensing Illumination apparatuses. In 
general, however, although the size of a light emission 
source is increased in order to obtain brighter Illumina- 
tion light, applied power of the light emission source is 
increased to enhance output. Furthennore. at the same 
time, a reflection unit or an optical lens which Is relatively 
enlarged with respect to a light emission source is ap- 
plied in order to increase the condensing perfonnance. 
Therefore, the size of the Illumination apparatus is nec- 
essarily increased with respect to the light emission 
source in order to obtain the brightness with the excel- 
lent condensing efficiency. In other words, provision of 
a small light emission source which has a high output 
and approximates a point light source enables a reduc- 
tion in size of the entire illumination apparatus. Based 
on such a demand, a reduction in size of the light emis- 
sion source has been advanced even in a conventional 
mode, and a small light emission source which Is of a 
discharge type enabling a high output is current key 
means. However, even in case of a small discharge type 
light emission source, there are many problems with re- 
spect to a reduction in size as an entire illumination ap- 
paratus. For example, driving by a high-voltage power 
source whose circuit scale is hard to be reduced is re- 
quired. In regard to a reduction in size of the illumination 
apparatus using a small discharge type light emission 
source, it is said that such a reduction has substantially 
got close to its limit. 

[0004] In contrast, as a small light emission source for 
coming generation, a light emitting diode (which will be 
abbreviated as an LED hereinafter) has attracted the 



considerable attention. When it comes to the LED, al- 
though it has advantages such as a small size, high- 
resistance characteristtos, a long duration of life and oth- 
ers, it has a limit in its light emission efftelency and a 
5 light emission output. Therefore, the LED has been 
mainly applied as an indfcator illumination for various 
kinds of measuring gauges or a control state confinna- 
tion lamp. In recent years, however, the light emission 
efficiency has been rapidly improved. It is said that it Is 
10 a matter of time before exceeding the light emission ef- 
ficiency of a discharge type high pressure mercury lamp 
or a fluorescent lamp which is conventionally consid- 
ered that it has the highest efftelency. With emergence 
of this high-effteiency high-lumlnance LED, a hlgh-out- 
15 put light emission source using the LED has rapidly 
sen/es practical use. Moreover, in recent years, the fact 
that a blue LED as well as conventional red and green 
LEDs has advanced to the practical stage accelerates 
. its applteatlon. In fact, using the plurality of high-efficien- 
20 cy high-lumlnance LEDs has started practical applica- 
tions to traffic lights, an outdoor type large full-color dis- 
play, various kinds of lamps for a vehicle and a backlight 
of a liquid crystal display in a mobile phone which are 
conventionally Impossible due to the brightness or the 
25 efficiency. 

[0005] As a promising small light emission source of 
an illumination apparatus in which the condensing per- 
formance is demanded, an application of this high-effi- 
ciency high-luminance LED has been considered. The 
30 LED basically has characteristics superior to other light 
emission sources in a life duration, the durability, a light- 
ing speed and the simplicity of a lighting drive circuit. 
Additionally, the fact that blue is added and three prima- 
ry colors are provided for the light emission source of 
35 spontaneous light has enlarged an application range as 
a full-color image display apparatus. As a typical exam- 
ple of an illumination apparatus in which the condensing 
performance is demanded, there is. e.g.. a projector dis- 
play apparatus which fomns a display image from image 
40 data and projects this Image. This projector display ap- 
paratus conventionally separates a desired primary 
color from light from a white color type light emission 
source by using a color filter or the like, perfomis spatial 
light modulation with respect to image data correspond- 
45 ing to each color and spatially or temporally combines 
the modulated data, thereby enabling color Image dis- 
play. When a white color type light emission source is 
used, since a desired one color is separated and uti- 
lized, it is often the case that other colors than the sep- 
50 arated color are uselessly wasted. However, the LED 
emits light of a desired color itself. It can emit a neces- 
sary quantity of light when the need arises. Therefore, 
light of the light emission source can be efficiently uti- 
lized without wasting the light as compared with the con- 
55 ventional white color type light emission source. 

[0006] Paying notice to excellent application condi- 
tions of such an LED. examples in which the LED is ap- 
plied in an illumination apparatus for a projector display 
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apparatus are disclosed in, e.g.. Jpn. Pat. Applin. 
KOKAi Publication No. 11-32278, Jpn. Pat. Applin. 
KOKAI Publication No. 11-352589 and others. In the 
technique disclosed in these publications, a light quan- 
tity is assured by constituting a plurality of LEDs. Fur- 5 
ther, light beams from Individual light emission sources 
are partially condensed by an optical element such as 
an optical lens, and a light modulation element to be Ir- 
radiated performs a light beam control in such a manner 
that these light beams can be successfully set within an io 
allowed incident angle. In general, a widely used light 
modulation element such as a liquid crystal device has 
a very small incident angle allowed as illumination light. 
It is, therefore, ideal to not only provide the simple con- 
densing pertomiance but also form light beams with the « 
higher parallelism and use them for irradiation. This is 
a very Important point when increasing the light utiliza- 
tion efficiency in the light modulation element 
[0007] When the LED is used as a light emission 
source as described above, however, there is a restric- 
tlon that the LED must be handled as a plane emission 
type diffusion light source rather than a point light 
source, it is, therefore, theoretically very difficult to ot>- 
tain light beams with the enhanced parallelism by effi- 
ciently and easily condensing light from emitted light by 25 
using an optical element such as a lens like the example 
of a point light source. Furthermore, in order to assure 
a light quantity, constituting many LEDs is necessarily 
required. If many LEDs are constituted, however, a con- 
figuration size is thereby Increased, and hence it is fur- 30 
ther difficult to obtain light beams with the enhanced par- 
allelism by combining light from the plurality of LEDs. 
This results in l<eeplng off the object of efficiently con- 
densing light and obtaining light beams with the en- 
hanced parallelism even though the LED has many 35 
characteristics as an excellent small light source. 
[0008] That is, the LED has a favorable factor that it 
evolves toward an increase in luminance and In efficien- 
cy in addition to the fact that it Is a small light source and 
various advantages thatthe LED basically has. Howev- 40 
er, there still remains a problem that the LED is very hard 
to be applied to an apparatus which requires efficient 
illumination with the improved light condensing proper- 
ties or parallelism In a predetenrnined area. 

45 

Disclosure of Invention 

[0009] it is an object of the present invention to pro- 
vide an illumination apparatus which can obtain very 
bright illumination light having the excellent light con- so 
densing properties or parallelism by using a luminous 
body such as an LED. and an image capturing appara- 
tus and a projector apparatus using this illumination ap- 
paratus. 

[0010] An illumination apparatus according to the ss 
present invention is an illumination apparatus which il- 
luminates an illumination target area with light from light 
sources, comprising: 



a plurality of luminous bodies which are the light 
sources; 

luminous body drive portions configured to drive to 
light each of the plurality of luminous bodies: 
an optical member configured to lead and apply 
light exiting from a luminous body lighted by the lu- 
minous body drive portion to the IHumlnation target 
area; 

a light control member configured to perfomn at 
least one of change of a light path of thelightexitlng 
from the luminous body with which the illumination 
target area Is Illuminated and movement of the lu- 
minous bodies; 

a movable portion configured to operably time the 
light control member, and 

a light selection control portion configured to control 
at least one of the movable portion and the luminous 
body drive portions In such a manner that the light 
with which the illumination target area is illuminated 
is selected from the light exiting from the plurality of 
luminous bodies. 

[0011] Moreover, an image capturing apparatus ac- 
cording to the present invention is an image capturing 
apparatus which captures an image of a subject., com- 
prising: 

an illumination apparatus including: 

a plurality of luminous bodies which are the light 

sources; 

luminous body drive portions configured to 
drive to light each of the plurality of. luminous 

bodies; 

an optical member configured to lead and apply 
light exiting from a luminous body lighted by the 
luminous body drive portion to the illumination 
target area; 

a light control member configured to perfomn at 
least one of change of a light path of the light 
exiting from the luminous body with which the 
illumination target area is Illuminated and 
movement of the luminous bodies; 
a movable portion configured to operably drive 
the light control member; and 
a light selection control portion configured to 
control at least one of the movable portion and 
the luminous body drive portions in such a man- 
ner that the light with which the illumination tar- 
get area is illuminated is selected from the light 
exiting from the plurality of luminous bodies; 

an imaging optical system configured to fomi an im- 
age of the subject; 

an image sensor configured to expose and image 
the formed image of the subject; and 
a shutter button which operates an exposure start 
timing of the image sensor. 
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wherein the tight selection control portion of the 
illumination apparatus controls at least one of the mov- 
able portion and the luminous body drive portions in 
such a manner that illumination light is emitted in syn- 
chronization with the exposure start timing. 
[0012] Additionally, a projector apparatus according 
to the present invention is a projector apparatus which 
projects an image con-esponding to image infomiation 
on a projection surface, comprising: 

an illumination apparatus including: 

a plurality of luminous bodies which are the light 
sources; 

luminous body drive portions configured to 
drive to light each of the plurality of luminous 
bodies; 

an optical member configured to lead and apply 
light exiling from a luminous body lighted by the 
luminous body drive portion to the Illumination 
target area: 

a light control member configured to perform at 
least one of change of a light path of the light 
exiling from Ihc luminous body with which the 
illumination target area is illuminated and 
movement of the luminous bodies; 
a movable portion configured to operabty drive 
the light control member; and 
a light selection control portion configured to 
control at least one of the movable portion and 
the luminous body drive portions in such a man- 
ner that the light with which the illumination tar- 
get area is illuminated is selected from the light 
exiting from the plurality of luminous bodies; 

a spatial light modulation element configured to per- 
form one of transmission and reflection by modulat- 
ing illumination light emitted from the Illumination 
apparatus In accordance with the image informa- 
tion; and 

a projection optical system configured to project the 
light modulated by the spatial light modulation ele- 
ment on the projection surface. 

[001 3] Further, an illumination apparatus according to 
the present Invention Is an Illumination apparatus which 
illuminates an illumination target area with light from 
light sources, comprising: 

a plurality of luminous bodies which are the light 
sources; 

lighting means for driving to light each of the plural- 
ity of luminous bodies; 

optical means for leading and applying light exiting 
from a luminous body lighted by the lighting means 
to the illumination target area; 
a light control member for perfonning at least one 
of change of a light path of the light exiting from the 



luminous body with which the Illumination target ar- 
ea is illuminated and movement of the luminous 
bodies; 

movable means for operably driving the light control 
member, and 

light selection control means for conti-oiling at least 
one of the movable means and the lighting means 
in such a manner that the light with which the illu- 
mination target area is Illuminated is selected from 
0 the light exiting from the plurality of luminous bod- 
ies. 

[0014] Furttiermore, an image capturing af^aratus 
according to the present Invention is an image capturing 
5 apparatus which captures an image of a subject, com- 
prising: 

an Illumination apparatus including: 

•0 a plurality of luminous bodies which are the light 

sources; 

lighting means for driving to light each of the 

plurality of luminous bodies; 

optical means for leading and applying light ex- 

»5 jting from a luminous body lighted by the light- 

ing means to the illumination target area; 
a light control member for perfomning at least 
one of change of a light path of the light exiting 
from the luminous body with which the illumina- 

30 tion target area is illuminated and movement of 

the luminous bodies; 

movable means for operably driving the light 
control member; and 

light selection control means for controlling at 
35 least one of the movable means and the lighting 

means in such a manner that the light with 
which the illumination target area is illuminated 
is selected from the light exiting from the plu- 
rality of luminous bodies; 

40 

imaging optical means for fomning an image of the 
subject; 

image sensing means for exposing and imaging the 
fonned image of the subject; and 
45 a shutter button for operating an exposure start tim- 
ing of the image sensing means, 

wherein the light selection control means of the 
illumination apparatus controls at least one of the mov- 
50 able means and the lighting means in such a manner 
that illumination light is emitted in synchronization with 
the exposure start timing. 

[0015] Moreover, a projector apparatus according to 
the present invention is a projector apparatus which 
55 projects an image corresponding to image information 
on a projection surface, comprising: 

an illumination apparatus including: 
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a plurality of luminous bodies which are the light 
sources; 

lighting means for driving to light each of the 
plurality of luminous bodies; 
optical means for leading and applying light ex- s 
iting from a luminous body lighted by the light- 
ing means to the illumination target area; 
a light control member for perfomriing at least 
one of change of a light path of the light exiting 
from the luminous body with which the illumina- io 
tlon target area is illuminated and movement of 
the luminous bodies; 

movable means for operably driving the light 
control member, and 

light selection control means for controlling at is 
least one of the movable means and the lighting 
means in such a manner that the light with 
which the illumination target area Is Illuminated 
is selected from the light exiting from the plu- 
rality of luminous bodies; 

light modulation means for perfomriing one of trans- 
mission and reflection by modulating illumination 
light emitted from the illumination apparatus in ac- 
cordance with the image infomnation; and 
projection optical means for projecting the light 
modulated by the light modulation means on the 
projection surface. 

Brief Description of Drawings 30 

[0016] 

FIG. 1 is a function block diagram showing an illu- 
m ination apparatus according to a first embodiment 55 
of the present invention, illustrating an illumination 

principle; 

FIG. 2 is a view showing a structure of a light emis- 
sion unit portion; 

FIG. 3 is a view showing a relationship between an 40 
application cuaent and a light emission quantity of 
an LED chip in the fomn of a modeled graph; 
FIG. 4 is a view showing light emission timings of 
seven LED chips in FIG. 2; 

FIG. 5 is a view showing a modification of the light « 
emission unit portion In the first embodiment; 
FIG. 6 is a view showing astructure of the light emis- 
sion unit portion, illustrating an example of a method 
of toning tints of illumination light; 
FIG. 7 is a view showing a state of light emission so 
quantities of respective LED chips in accordance 
with these chips in FIG. 6; 

FIG, 8 is a view showing a spectral component of 
each color of visible light; 

FIG. 9 is a view showing a structure of the light emis- 55 
sion unit, illustrating that individual differences in 
light emission quantity between the an-anged LED 
chips can be absorbed by using the illumination 



principle of the first embodiment when such individ- 
ual differences exist; 

FIG. 1 0 is a view showing a state of light emission 
quantities of the respective LED chips in accord- 
ance with these chips in FIG. 9; 
FIG. 11 is a view showing a structure of a flashlight 
as an illumination apparatus according to a second 
»nbodlment of the present Invention in the fomn of 
a cross-sectional structure; 
FIG. 12 is a view illustrating an arrangement of a 
flashlight in a camera (image capturing apparatus) 
in which the flashlight in FIG. 11 substitutes for a 
strobe; 

FIG. 13 is a function blocl< diagram of this camera; 
FIG. 14 is a view illustrating a time-series operation 
when performing imaging by using this camera; 
FIG. 15 is a view showing an oven/lew and a basic 
structure of an Image projection display apparatus 
(projector apparatus) using an illumination unit as 
an illumination apparatus according to a third em- 
bodiment of the present invention; 
FIG. 16A is a view showing an illumination unit as 
the illumination apparatus according to the third em- 
bodiment from above; 

FIG. 1 6B Is a view showing the illumination unit de- 
picted in FIG. 16A from a side surface; 
FIG. 17 is a view schematically showing an illumi- 
nation method by which images of the LED chips, 
are fomned on a spatial light modulation elementas 
an illumination target; 

FIG. 18 is a view showing an example of another 
illumination method using a plurality of LED chips 
as light sources; 

FIG. 19A is a view showing a modification of an il- 
lumination unit as the illumination apparatus ac- 
cording to the third embodiment from behind; 
FIG. 198 is a cross-sectionai view tal<en along the 
line aa' in FIG. 19A; 

FIG. 20A is a view showing another modification of 
the illumination unit as the illumination apparatus 
according to the third embodiment from behind; 
FIG. 208 is a cross-sectional view tal<en along the 
line bb' in FIG. 20 A; 

FIG. 21 A is a view showing an example obtained 
by further modifying the modification depicted in 
FIGS. 20A and 20B from behind; 
FIG. 21 B is a cross-sectional view taken atong the 
line cc' in FIG. 20A; 

FIG. 22A is a view showing still another modification 
of the illumination unit as the illumination apparatus 
according to the third embodiment from behind; 
FIG. 228 is a cross-sectionai view taken atong the 
line dd' in FIG. 22A; 

FIG. 23 is a view illustrating light emission timings 
of the LED chip in the structure depicted in FIGS. 
22 A and 22B; and 

FIG. 24 is a view showing a structure of a projector 
apparatus to which an illumination unit as an illumi- 
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nation apparatus according to a fourtli embodiment 
of the present invention is applied. 

Best Mode for Carrying Out the Invention 

[001 71 Embodiments according to the present inven- 
tion will now be described hereinafter with reference to 
the accompanying drawings. 

[First Embodiment] 

[0018] A basic illumination principle of an illumination 
apparatus according to a first embodiment of the 
present invention will first be described with reference 
to FIGS. 1 to 10. 

[0019] An operation start conhmand portion 1 as 
shown in FIG. 1 outputs a signal which commands start 
of an Illumination operation by an Illumination apparatus 
according to this embodiment. This signal which com- 
mands start of the operation is output In cooperation with 
a non-illustrated trigger switch which is operated by a 
user In order to start illumination. Alternatively, it may be 
output in cooperation with another non-illustrated func- 
tion block which must activate the illumination operation. 
The signal output from the operation start command por- 
tion 1 is input to a luminous body movable control portion 
2. 

[0020] In contrast, in a light emission unit portion 3, a 

plurality of luminous bodies L^, \-2 i-„ are arranged 

and configured, and a luminous body movable portion 
4 as movable means for mechanically enabling move- 
ment of these luminous bodies themselves is constitut- 
ed. The luminous body movable control portion 2 gives 
a movement control quantity of each luminous body to 
this luminous body movable portion 4. The luminous 
body movable portion 4 spatially moves each luminous 
body at high speed in accordance with the given control 
quantity. As the luminous body movable portion 4, one 
which can perfomi electrical driving and control such as 
an electromagnetic motor or an electrostatic motor is re- 
alistic, and selecting appropriate means in accordance 
with demanded conditions can suffice. 
[0021] Further, a luminous body position detection 
portion 5 which constitutes a luminous body position de- 
tection sensorwhich Is used to know a movement quan- 
tity or a movement timing of each luminous body is ad- 
ditionally provided In the vicinity of the luminous bodies. 
This luminous body position detection portion 5 detects 
a luminous body which should emit light by detecting a 
position of the luminous body moved to a specific fight 
emission reference position 1 6 (referto FIG. 2), and out- 
puts a signal according to this detection. 
[0022] The signal output from the luminous body po- 
sition detection portion 5 is input to a luminous body se- 
lection control portion 6. This luminous body selection 
control portion 6 and the luminous body movable control 
portion 2 constitute a light selection control portion as 
light selection controlling means. This luminous body 



selection control portion 6 selects a luminous body 
which should be caused to emit light based on the signal 
input thereto. Then, it outputs a control quantity which 
gives switching on/off of light emission or a light emis- 
5 sion quantity to the selected luminous body. Luminous 
body drive portions 7,, /g. .... 7^ (in this case, the lumi- 
nous bodies comprise n luminous bodies) as lighting 
means are constituted in association with the luminous 

bodies L,, L2 l-n- A control quantity output from the 

luminous body selection control portion 6 Is input to any 
selected one of these luminous body drive portions 7^ , 
72 7„. 

[0023] Incidentally, in regard to distribution of lumi- 
nous colors of the luminous bodies L.|, the lu- 
minous bodies may comprise those whtoh can emit light 
having different colors. In this case, by enabling the lu- 
minous bodies L, , L^, .... l-„ to move at a high speed by 
the luminous body movable portion 4, e.g., by enabling 
movement of n luminous bodies at a speed which is not 
more than 1/60 second, illumination light having mixed 
luminous colors of these luminous bodies can be creat- 
ed by using an afterglow phenomenon of the visual per- 
ception. This perceptible mixed color can be flexibly set 
based on combinations of luminous colors of the Indi- 
vidual luminous bodies or individual light emission quan- 
tities. Therefore, in an illumination color characteristk: 
setting portion 8 as illumination color characteristic set- 
ting means, adesired mixed color of the illumination light 
is set, and its infomiation is supplied to the luminous 
30 body selection control portion 6. The luminous body se- 
lection control portion 6 outputs a control quantity ac- 
cording to the input infomiation. A resort of setting an 
illumination color in the Illumination color characteristic 
setting portion 8 may be one of mechanical means, an 
35 electrical means and software means. Furthemore, a 
content of the setting may be a direct content, e.g., a 
desired illumination color, or an indirect content, e.g., 
setting a light emission quantity with respect to each of 
the luminous bodies having different luminous colors. It 
40 Is to be noted that, as the method of setting a mixed 
color, a method of controlling and changing a light emis- 
sion time of each of the luminous bodies as well as the 
above-described method of setting a luminous color or 
a light emission quantity can be used. 
45 [0024] That is, according to the first embodiment, the 
plurality of luminous bodies are constituted, these lumi- 
nous bodies move at a high speed, a luminous body 
placed at a specific position is caused to emit light like 
a single pulse, and the sequentially different luminous 
so bodies arecausedto continuously emitlight, thereby ob- 
taining continuous light emission which is equivalent to 
seemingly one luminous body. 

[0025] A structure of the light emission unit portion 3 
will now be described. It is to be noted that seven high- 
55 luminance light emitting diodes (which will be refen-ed 
to as LED chips hereinafter) are used as the luminous 
bodies In this example. That Is, as shown in FIG. 2, LED 
chips L, to L7 are mounted on a support member 11 as 
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light control member at equal intervals. This support 
member 11 has a mechanism which can slide in a direc- 
tion indicated by an arrow A1 in the drawing at high 
speed by a voice coil motor 12 corresponding to the lu- 
minous body movable portion 4. 
[0026] Moreover, seven reflection portions 13 are 
separately formed on a rear surface of the support mem- 
ber 11 so that they fomn pairs with the LED chips L-, to 
Ly. These reflection portions 13 as well as a light emit- 
ting element 14 and a light receiving element 1 5 consti- 
tute the luminous body position detection portion 5. 
These reflection portions 1 3 are fixedly an-anged in such 
a mannerthat they can reflect light emitted from the light 
emitting element 1 4 in a predetermined direction and the 
reflected light can be received by the light receiving el- 
ement 15. Therefore, when the reflection portion 13 
reaches a predetenmined light emission reference posi- 
tion 16 as shown in the drawing, the reflected light Is 
inputto the light receiving element 1 5. Therefore, wheth- 
er an LED chip fomiing a pair exists at the light emission 
reference position 16 can be detected by counting the 
number of times of reflection from an initial reflection 
portion. It isto be noted that the light emission reference 
position 16 is a position at which the LED chip L^ is 
placed in the illustrated state. 

[0027] At a position corresponding to light emission 
front surface of the LED chip placed at the light emission 
reference position 16, an optical member as optical 
means which leads and applies light exiting from this 
LED chip to an illumination target area is arranged. In 
this embodiment, this optical member comprises an op- 
tical lens 17 which condenses light emitted by the LED 
chip, and an optical lens 1 8 which controls a light path 
in such a manner that a desired irradiation target area 
is irradiated with the light condensed by the optical lens 
17. That is, when the support member 11 moves and 
the LED chip passes the light emission reference posi- 
tion 16, the passing LED chip alone emits light, and this 
light is applied to the irradiation target area. By sequen- 
tially repeating this operation with respect to the LED 
chips Li to Ly, light emitted from the LED chips L^ to L7 
in a given fixed time is applied to the irradiation target 
area as illumination light which is seemingly continuous 
light even though this is time-sharing light. 
[0028] FIG. 3 shows a relationship between an appli- 
cation current and a light emission quantity of the LED 
chip in the fomn of a modeled graph. That is, although 
the LED chip has a predetennined tolerance limit, but it 
can increase a quantity of emitted light when an appli- 
cation cun-ent is increased. The tolerance limit is of 
course affected and determined by characteristics of a 
material used, a composition defect, a heat radiation 
perfomnance, electric conduction characteristics of pe- 
ripheral electrodes and others. Additionally, by increas- 
ing the heat radiation perfomnance in particular without 
changing these factors, a cun-ent which is not smaller 
than a maximum rating in continuous light can be given, 
thereby obtaining a large light quantity. 



[0029] As a method of increasing the heat radiation 
properties, increasing the thermal conductivity around 
the chip and radiating heat in a shorter time can be con- 
sidered. In addition to this, assuring a longer non-light 

5 emission time by pulse light emission In a very short time 
instead of continuous light emission enables light emis- 
sion suppressing heat radiation. That is, observing In a 
light emission time only, a larger quantity of cunrent can 
be applied in a very short time, and light emission is en- 

10 abled while intensifying the brightness as compared 
with continuous light emission. Using the illumination 
principle lil<ethis embodiment by utilizing the above-de- 
scribed characteristics can create intensive light which 
cannot be obtained from the continuous light emission. 

IS [0030] FIG. 4 is a timing chart showing light emission 
timings of the LED chips L, to L7 described In conjunc- 
tion with FIG. 2. A horizontal axis represents a time axis, 
and a vertical axis represents a light emission quantity. 
As can be understood from FIG. 4, each of the LED 

20 chips Li to L7 is time-shared, and the light emission con- 
trol Is carried out with these time-shared LED chips be- 
ing continuous. 

[0031] It is to be noted that the LED chips L, to L7 
move with respect to the optical lenses 1 7 and 1 8 in the 

25 above description, but the optical lenses 1 7 and 1 S.may 
relatively move with respect to the LED chips L^ Ito-.Ly. 
It is needless to say that the same advantages can be 
obtained even if this structure is adopted. 
[0032] Further, FIG. 5 shows a configuration in which , 

30 the optical lenses 1 7 and 1 8 as the optical members are. 
substituted by one rod lens 19 in the structure depicted 
in FIG. 2. Even if the rod lens 19 is used in this manner, 
the optical configuration which is used to obtain the illu-. 
mination light can be lii<ewise taken. 

35 [0033] FIGS. 6 and 7 show an example of a method 
of toning tints of the illumination light by using the Illu- 
mination principle described in conjunction with FIGS. 
2 to 4. 

[0034] That is, as shown in FIG. 6, 15 LED chips L^ 

40 to Li5 are arranged on the support member 11 at equal 
intervals. In the illustrated state, a position at which the 
LED chip Li is placed is determined as the light emission 
reference position 16. A condensing optical lens 17 Is 
fixedly an-anged in front of this light emission reference 

45 position 1 6 so that the Illumination light can be obtained. 
Furthemnore, a reflection surface 20 Is constituted on 
each side of the LED chips in such a manner that the 
light emitted from side surfaces of the individual LED 
chips can be effecthfely applied to the front surface. The 

50 support member 1 1 moves in a direction indicated by an 
arrow A1 in the drawing at a high speed. The LED chips 
Li to L2 are fonned of a light emitting material which 
emits a red (R) color; the LED chips Lgto L,o. an orange 
(O) color; ttie LED chips L„ to L13, a green (G) color; 

55 and the LED chips L.,4 to L^g, a blue (B) color. It is to be 
noted ttiat different hatchings are provided In the draw- 
ing In order to identify each color, and these are not 
hatchings indicating cross-sections (this can be also ap- 
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plied to other drawings). Other structures are the same 
as FIG. 2, and their illustration and description will be 
eliminated. 

[0035] FIG. 7 shows a state of light emission quanti- 
ties of the LED chips to L„ (L15 in this example) in 
accordance with these LED chips. However, the light 
emission quantity means a quantity of light emitted by 
the LED chip rather than a voltage and a cun'ent applied 
to the LED chip. In the structure shown in FIG. 6, the 
LED chips can sequentially emit light in the order of the 

LED chips L, to Lg L^g with respect to a time axis t. 

In the example depfcted in FIG. 7, however, the LED 
chips Ln to L^5 are controlled so that they do not emit 
light. A time that the LED chips L^ to L^g pass the light 
emission reference position 16 is such a very short pe- 
riod as that a human cannot perceive the light emitted 
by each of the LED chips, and a time which is, e.g., not 
more than 1/60 second is set. As a result, the illumina- 
tion light becomes seemingly equivalent to the light ob- 
tained by mixing luminous colors of the LED chips L^ to 
Li5 by the afterglow phenomenon of a human. In this 
example, the illumination light is percehred as light hav- 
ing a luminous color which aboundingly contains an or- 
ange color component and has a red color component 
mixed to some extent. 

[0036] Various color components are generally 
roughly classified into a red color, an orange color, a yel- 
low color, a green color, a blue color and a purple color 
as visible light, and they can be grasped as light having 
spectral components In a wavelength band shown in 
FIG. 8, for example. The LED chips which emit light of 
the red (R) color, the green (G) color and the blue (B) 
color are generally often utilized, but elements which 
emit the orange (O) color, the yellow color and the purple 
(P) have also been developed. Therefore, by suitably 
mixing and using these chips as described above, var- 
ious tints can be flexibly created. Utilizing such an ad- 
vantage readily enables toning so that colors of the illu- 
mination light which can make the green color noticea- 
ble can be obtained when performing illumination to ex- 
cellently show, e.g., green leaves of a tree. Moreover, 
illumination light which approximates to the spectrum of 
the sun light can be realized. 

10037] FIGS. 9 and 1 0 are views illustrating a state in 
which individual in-egularities in light emission quantity 
of the ananged LED chips can be absorbed by using 
the illumination principle of this embodiment when such 
irregularities exist in the structure equal to that de- 
scribed in conjunction with FIGS. 6 and 7. 
[0038] In the structure shown in FIG. 9, a difference 
from FIG. 9 lies in that LED chips L^ to L5 emitting light 
of the red (R) color, LED chips Lg toLia emitting light of 
the green (G) color and LED chips L^g to L^g emitting 
light of the blue (B) color are arranged. 
[0039] FIG. 10 shows a state of light emission quan- 
tities according to these chips. Even if light emission 
quantities obtained from the respective LED chips are 
not equal, for example, the red color is perceived as an 



average light emission quantity Ir obtained by subjecting 
the LED chips L, to Lg to time average due to persist- 
ence of vision of a human. Likewise, the green color is 
perceived as an average light emission quantity lg ob- 
5 tained by subjecting the LED chips to L^j to time av- 
erage, and the blue color is perceived as an average 
light emission quantity lb obtained by subjecdng the 
LED chips Li3 to L^g to time average. This means that 
the averaged light emission quantity is perceived ae- 
ro cording to the illumination principle of this embodiment 
even if some irregularities are generated in the light 
emission quantities as well as wavefomi components of 
the LED chips in manufacture. Therefore, according to 
the illumination principle of this embodiment, there can 
IS be obtained an advantage that problems are small even 
if there are individual in-egularitles to some extent. The 
fact that the tolerance of individual Irregularttles Is alle- 
viated greatly affects a cost, and It Is advantageous for 
productization. Incidentally, when all the LED chips Li 
so to Lis emit light, the emitted light is perceived as a color 
and a light emission quantity In which the average light 
emission quantities Ir, lg and lb are mixed. 
[0040] This demonstrates an advantage that the illu- 
mination light which is close to substantially homogene- 
25 0U8 illumination light can be obtained without perceiving 
small irregularities in light emission quantities of the LED 
chips by a human according to the illumination principle 
of this embodiment even if such in-egularities are gen- 
erated. In the average light emission quantity Ir, lg or lb, 
30 when a desired light emission quantity should be inten- 
tionally controlled, one method of controlling this quan- 
tity is previously measuring a statistic of a light emission 
quantity of the LED chip to be adopted and calculating 
and utilizing an average value based on its nomrjai dis- 
ss tribution . Another method is detecting an actual average 
light emission quantity Ir. lg or lb by using any light de- 
tecting means and controlling an application voltage and 
current to a conresponding LED chip to have a desired 
average light emission quantity value. 

40 

[Second Embodiment] 

[0O41 1 A second embodiment of an illumination appa- 
ratus using the illumination principle explained in con- 

45 junction with the first embodiment will now be described 
with reference to FIGS. 11 to 14. 
[0042] FIG. 11 is a view showing a structure of a flash- 
light 21 as the illumination apparatus according to the 
second embodiment of the present invention in the form 

so of a cross-sectional stmcture. 

[0043] In this embodiment, a drum support member 
23 having a drum shape coupled with a rotating shaft 
22 is used as a light control member in place of the linear 
support member 11 in FIG. 2, LED chips are closely ar- 

55 ranged along an inner side surface of this dnjm support 
member 23 (in the drawing, these LED chips are illus- 
trated as LED chip rows 24R and 24G and 24B which 
are continuously an-anged in accordance with the same 
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color and sectioned In accordance with each color (in- 
dicated by hatchings of different broken lines) set by a 
circumference in place of illustrating each of the LED 
chips for the sake of convenience). The rotating shaft 
22 is supported by a rotating shaft bearing 25, and cou- 
pled with a drive motor 26 which is a movable portion 
as movable means. By adopting such a structure, the 
drum support member 23 can rotate at a high speed in 
a direction indicated by an anT>w A2 by this drive motor 
26. 

[0044] Moreover, the drum support member23 is par- 
tially inserted into a concave reflecting mirror 27 as an 
optical member in such a manner that the plurality of 
LED chips are positioned in the concave reflecting mir- 
ror 27. When the LED chips emit light in the concave 
reflecting mirror 27. the emitted light is reflected on the 
concave reflecting mirror 27 and projected from an 
opening 28 of the concave reflecting mirror 27. It is to 
be noted that a side of each LED chip has a reflection 
structure so that the light exiting from the side surface 
can be applied to the front side of the LED chip. 
[0045] In such a structure, based on the illumination 
principle described in conjunction with the first embodi- 
ment, the LED chip emits light only when it reaches a 
predetemnined position (light emission reference posi- 
tion 29) of the concave reflecting mirror 27 in coopera- 
tion with the rotating drum support member 23, and this 
operation is continuously pert omied with respect to the 
LED chips which continuously move, thereby obtaining 
the intensive illumination light. Additionally, the tints of 
the illumination light may be flexibly set based on lumi- 
nous colors and the number of arrays of the LED chips 
as described with reference to FIGS. 6 and 7. Further, 
when the LED chips to be arranged is formed of a ma- 
terial whidi emits light having a near ultraviolet wave- 
length and a fluorescent substance which emits light in 
response to the near ultraviolet light is applied on the 
reflecting surface of the concave reflecting mirror 27, the 
same advantages can be obtained. In this case, tints of 
the illumination light can be set by appropriately mixing 
fluorescent substances which emit light having different 
colors. 

[0046] FIG. 12 shows an example in which the flash- 
light 21 is incorporated and used in place of a strobe of 
a camera (image capturing apparatus). That is, the 
flashlight 21 having the above-described structure as a 
strobe, an image sensor 31 as imaging means, and an 
imaging optical system 32 as imaging optical means are 
arranged and constituted in a camera main body 30 as 
shown in the drawing. Furthemnore, a shutter button 33 
is arranged at an upper portion of the camera main body 
30. 

[0047] FIG. 13 is a function block diagram of such a 
camera. That is, a shutter portion 34 detects whether an 
operator has instructed an Imaging operation based on 
whether the shutter button 33 is turned on, and inputs 
its detection signal to a timing control portion 35. This 
timing control portion 35 gives a command which exe- 



cutes preliminary illumination to an illumination portion 
36 corresponding to the flashlight 21 . Refening to a cor- 
respondence relationship in the basic block diagram in 
FIG. 1 , the detection signal is input to the operation start 
5 command portion 1 . 

[0048] Moreover, the timing control portion 35 sup- 
plies a timing signal indicative of end of a predetermined 
preliminary illumination period to an image sensor ex- 
posure control portion 37, and instmcts an exposure op- 
to eration to the Image sensor 31 from the image sensor 
exposure control portion 37, thereby executing the ex- 
posure. The illumination portion 36 continuously exe- 
cutes imaging illumination in a predetermined period. 
Then, when the exposure operation is temninated, the 
IS image sensor exposure control portion 37 supplies an 
exposure operation end Instruction to an image sensor 
read control portion 38. In response to this, the image 
sensor read control portion 38 reads Imaging Informa- 
tion accumulated in the image sensor 31 , converts this 
20 information into data, and temporarily accumulates this 
data in a storage portion 39. With end of this accumula- 
tion operation, a series of the imaging operation is ter- 
minated. 

[0049] FIG. 14 shows an example in which a white 
25 color LED is added as a luminous color, and illustrates 
a time-series operation when performing imaging by us- 
ing a camera configured as shown in FIG. 12. 
[0050] That is, immediately after imaging is set to on 
by the shutter button 33 and the imaging operation. is 
30 started, the flashlight 21 starts a light emission opera- 
tion. After a predetennined time elapses, the exposure 
of the image sensor 31 is effected. After an exposure 
time elapses, a signal is read from the Image sensor.3.1 . 
As a result, a series of the imaging operation is termi- 
35 nated. In this embodiment, in the period from changing 
the shutter button 33 to ON to start of the exposure of 
the image sensor 31 , the illumination light of the white 
color is emitted from the flashlight 21 , and a kind of a 
red-eye preventing effect is carried out. In the exposure 
40 period of the image sensor 31 , the illumination light hav- 
ing tints required for imaging conditions is toned and 
emitted while exploiting features of this illumination prin- 
ciple. When using this light as imaging illumination light, 
color infomnation of a subject cannot be faithfully ob- 
45 tained as reflected light components by the illumination 
using only specific colors in some cases. Therefore, as 
shown in the drawing, it is also necessary to appropri- 
ately add the LED chip which emits light of the white 
color to the LED chips of other colors and arranging this 
50 LED chip. 

[0051 ] It is to be noted that a digital camera using the 
image sensor 31 is taken as an example as the camera 
in the above description, but it is needless to say that 
the flashlight 21 can be likewise applied to a film camera 
55 using a photographic film. 



9 



BNSOOCID: <EP 1S08740A1J_> 



17 



EP 1 508 740 A1 



18 



[Third Embodiment] 

10052] A description will now be given as to a third 
embodiment of an illumination apparatus using the illu- 
mination principle explained in conjunction with the first 
embodiment. The illumination apparatus according to 
this embodiment is an example applied to an illumina- 
tion unit of an image projection display apparatus (which 
will be referred to as a projector apparatus hereinafter). 
[0053] FIG. 1 5 is a view showing a general view and 
basic structure of the projector apparatus. That is, a pro- 
jector main body 40 comprises an illumination unit 41, 
a spatial light modulation element 42 as an illumination 
target area, and a projection optical system 43 based 
on a predetermined arrangement relationship. Here, the 
illumination unit 41 is an illumination apparatus accord- 
ing to this embodiment having a light source and an il- 
lumination optical system as a basic structure. The spa- 
tial light modulation element 42 is light modulating 
means which receives light emitted from the illumination 
unit 41 and individually modulates the brightness in ac- 
cordance with each pixel constituting an image. The pro- 
jection optical system 43 is projection optical means for 
projecting light which has passed through the spatial 
light modulation element 42. The light emitted from the 
projection optical system 43 is projected on a screen 42, 
and an image is displayed. As the spatial light modula- 
tion element 42, it is possible to utilize one using a trans- 
mission type liquid crystal, one using a reflection type 
liquid crystal, one using a fine mirror array which can 
perform a reflection angle control and others. In the 
present invention, any of these elements can be used. 
However, when the reflection type element is used, a 
structure of the optical system different from that depict- 
ed in FIG. 15 is required, but it is general, thereby elim- 
inating the explanation. 

[0054] FIGS. 1 6A and 1 6B are views showing a detail 
of the illumination unit 41 as the illumination apparatus 
according to this embodiment. It is to be noted that FIG. 
16A is a view showing the illumination unit 41 from 
above, and FIG. 16B is a view showing the same illumi- 
nation unit 41 from a side surface. 
[0055] That is, in this illumination unit 41 , an LED chip 
row 45R whose luminous color is the red (R) color, an 
LED chip row 45G whose luminous color Is the green 
(G) color and an LED chip row 45B whose luminous 
color is the blue (B) color are mounted and arranged in 
two stages on an outer peripheral side surface of a drum 
support member 46 as a light control member as shown 
in the drawing. This drums support member 46 is cou- 
pled with a rotating shaft 47. The rotating shaft 47 is held 
by a rotating shaft bearing 48, and can be rotated and 
driven in a direction indicated by an arrow A3 in the 
drawing by a drive motor 49 which is a movable portion 
as movable means. Ring-shaped power supply contact 
points 50a and 50b are also coupled with the rotating 
shaft 47. These power supply contact points 50a and 
50b can be also rotated together with the drum support 



member 46. 

[0056] Such a structure has a secondary effect that 
heat radiation of the luminous bodies can be effectively 
performed since the luminous bodies themselves rotate. 
5 Of course, a forcible air-cooled mechanism can be read- 
ily constituted by utilizing the rotating drive force. 
[0057] Moreover, in this embodiment, two light emis- 
sion reference positions 51a and 51b for.the LED chips 
are set. Concave reflecting minx>rs 52a and 52b are con- 
10 stituted at these light emission reference positions 51 a 
and 51b. Thus, the light emitted from the LED chip, 
which has reached the light emission reference posi- 
tions 51a and 51b, is directly taken in by corresponding 
condenser lenses 53a and 53b or indirectly taken in by 
15 these lenses after reflected on the concave reflecting 
min-ors 52a and 52b. Then, aftersubjectedtoa llghtpath 
control by these condenser lenses 53a and 53b, the light 
is applied to the same spatial light modulation element 
42 in an overiapping manner. 
20 [0058] When the drum support member 46 is rotated 
by the drive motor 49, the an-anged LED chips rows 45R, 
45G and 45B also rotate in cooperation with the drum 
support member 46, and the LED chips placed at the 
light emission reference positions 51a and 51b instan- 
25 taneously emit light. Power required for this light emis- 
sion is supplied from the power supply contact points 
50a and 50b, and used as a power which allows light 
emission of the LED chips which must emit light. As to 
a method of perfomiing the light emission control, a de- 
30 tailed embodiment is not presented, but one method is 
using the technique described in the first embodiment 
with reference to FIGS. 1 and 2. 
[0059] It is needless to say that the high-luminance 
light emission with the enhanced heat radiation proper- 
35 ties of the LED chips can be realized by configuring the 
illumination unit 41 forthe projector apparatus with such 
a structu re like the foregoing embodiments. Additionally, 
when the single spatial light modulation element 42 is 
used and a color Image is to be projected, a color sur- 
40 face sequential Illumination mode which sequentially 
applies primary color illumination light of red. green and 
blue is required. In this case, according to the present 
embodiment, since illumination of necessary colors can 
be perfonmed wastelessly by utilizing characteristics of 
45 the LED chips which can emit light having primary 
colors, the electric energy can be efflclently utilized. 
When a conventional white lamp Is used as a light 
source, since one color atone Is used at the same time 
among primary colors which are constantly emitted in 
50 the color surface sequential Illumination mode, any oth- 
er colors are not utilized, and the energy must be lost. 
[0060] FIGS. 1 7 and 1 8 illustrate a structure from the 
light emission reference positions 51a and 51b for the 
LED chips to the spatial light modulatfon element 42 in 
55 FIGS. 1 6A and 1 6B and Its illumination method by pre- 
senting a further detailed embodiment. 
[0061] FIG. 1 7 is a view schematically showing an il- 
lumination n^ethod which f omns an image of an LED chip 
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54 on the spatial light modulation element 42 as an illu- 
mination target, in this embodiment, a first irradiation ar- 
ea 55 and a second irradiation area 56 which have a 
conjugate relationship are defined. Additionally, the op- 
tical system has such a structure as that the first irradi- 
ation area 55 is positioned in the vicinity of the LED chip 
54 and the second in-adiation area 56 is positioned in 
the vicinity of a position at which the spatial light modu- 
lation element 42 is an-anged. 

[0062] That is, the output light from the LED chip 54 
is condensed by using a condenser microlens 57 (cor- 
responding to the condenser lenses 53a and 53b). Fur- 
ther, the light from the plurality of LED chips 54 con- 
densed by the condenser microlens 57 is caused to 
overlap on the spatial light modulation element 42 by an 
overlapping lens 58. By doing so, individual differences 
In brightness between the LED chips 54 can be aver- 
aged, thereby realizing homogenous Illumination. The 
plurality of LED chips 54 may be used, and one LED 
chip 54 may be used if the brightness is sufficient. Here, 
a substantially conjugate relationship is provided to the 
LED chips 54 and the spatial light modulation element 
42 as an illumination target. By doing so, all of the light 
ideally taken in by the condenser microlens 57 can be 
led to the spatial light modulation element 42, the illumi- 
nation area is not wasted at all, and the light efficiency 
can be improved. For example, in cases where both the 
LED chip 54 and the spatial light modulation element 42 
have a rectangular shape. If the spatial light modulation 
element 42 has a rectangular shape with an aspect of 
4:3 and the LED chip 54 also has a rectangular shape 
with an aspect of 4:3. the illumination optical system can 
have an isotropic lens structure which just provides 
magnifications. Furthennore, since the illumination light 
is not supplied to any area other than the display area 
of the spatial light modulation element 42, the illumina- 
tion efficiency is Improved. Of course, if the spatial light 
modulation element 42 is a wide screen whose aspect 
ratio is 16:9, the LED chip 54 which has an aspect ratio 
of 16:9 according to this element is preferable. 
[0063] Alternatively, if the LED chip 54 has a square 
shape, the illumination efficiency can be improved by 
adopting an anamorphic optical system having a vertical 
power larger than a horizontal power as the condenser 
microlens 57 or the overlapping lens 58. 
[0064] Another advantage of providing the conjugate 
relationship to the LED chip 54 and the spatial light mod- 
ulation element 42 is that illumination irregularities are 
hard to be generated even if light distribution character- 
istics of the LED chip 54 have an angular dependence. 
[0065] Further, there is the following advantage. If 
there is a brightness distribution in an LED chip surface, 
illumination irregularities are generated. The LED chip 
54 actually has an electrode structure for electrical con- 
duction, and existence of a bonding wire in the chip may 
generate the brightness distribution in the chip surface 
in some cases. In such a case, a shadow of the bonding 
can prevent the illumination irregularities from being 



generated by appropriately defocusing a position of the 
spatial light modulation element 42 from a position of an 
LED chip image. That is. in the LED chip 54 and the 
spatial light modulation element 42 arranged in the first 
5 irradiation area 55 and the second inadiation area 56 
having the conjugate relationship, the LED chip 54 is 
arranged at a position deviating from the first inadiation 
area 55. By so doing, a blurry inr^age of the LED chip 54 
is projected on the spatial light modulation element 42 
10 arranged in the second inadiation area 56, thereby av- 
eraging the brightness distribution in the surface. 
[0066] FIG . 1 8 shows an example of another illumina- 
tion method in which the plurality of LED chips 54 are 
used as light sources. As optical members which cen- 
ts dense light projected from the LED chips 54, there is 
adopted a two-stage stnjcture comprising condenser 
microlenses 57 as condensing optical elements and de- 
flecting microlenses 59 as deflecting optical elements In 
accordance with the respective LED chips 54. The con- 
20 jugate relationship is not provided to the LED chips 54 
and the spatial light modulation element 42 as an illumi- 
nation target, but the condenser microlenses 57 on the 
front stage of the optical members having the two-stage 
structure and the spatial light modulation element 42 
25 have a conjugate positional relationship. -That is, in a 
posrtional relationship between the first inadiation area 
55 and the second irradiation area 56 having the conju- 
gate relationship, there Is adopted a structure ot the op.- 
tical system that the first in^adiation area 55 is positioned 
30 in the vicinity of the condenser microlenses 57 and the 
second in-adlation area 56 is positioned to the spatial 
light modulation element 42 as an illumination target. 
Furthermore, the condenser microlenses 57 are ar- 
ranged to be positioned in the vicinity of front focal po- 
35 sitions of the deflecting microlenses 59 so that images 
of the LED chips 54 obtained by the condenser micro- 
lenses 57 are positioned in the vicinity of the deflecting 
microlenses 59. With such a structure, incident pupils 
fornied on the condenser microlenses 57 can be relayed 
40 by the deflecting microlenses 59 and an overlapping 
lens 58 which Is an overlapping optical element as over- 
lapping means on the rear stage, thereby forming pupils 
at a position where the spatial light modulation element 
is antinged. 

45 [0067] An advantage of such an Illumination method 
and stnJCture Is that individual differences In the bright- 
ness of the LED chips 54 can be averaged to obtain ho- 
mogenous illumination since output light from the plu- 
rality of LEDs is superimposed. Moreover, there is an- 
50 other advantage that existence of the illumination target 
on the pupil surface can suppress illumination in-egular- 
ities even If there is a brightness distribution in the sur- 
face of each LED chip. 

[0068] FIGS. 19A and 19B are views showing a mod- 
55 ification of the illumination unit 41 as the illumination ap- 
paratus according to the third embodiment. FIG. 1 9A is 
a view showing the illumination unit 41 from a rear sur- 
face, and FIG. 19B is a cross-sectional view taken along 
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the line aa'in FIG. 19A. 

100691 In this modification, a concave reflecting mirror 
60 which is a mirror member as a light control member 
Is coupled with a rotating shaft 47. The rotating shaft 47 
is supported by a rotating shaft bearing 48, and coupled 
with a drive motor 49. This drive motor 49 enables the 
concave reflecting min-or 60 to rotate in a direction indi- 
cated by an an-ow A4 in the drawing at a high speed. 
[0070] In contrast, a drum support member 61 with a 
drum shape is fixed and formed the rotating shaft 47 be- 
ing used as a common central axis as shown in the 
drawing. Additionally. LED chips 54 are closely ar- 
ranged on two stages atong an inner side surface of the 
daim support member 61. It is to be noted that the 
number of stages on which the LED chips 54 are ar- 
ranged is not restricted to two, and the appropriate 
number of stages is set according to needs. In FIG. 19B, 
In place of illustrating each LED chip, LED chips are 
drawn as LED chip rows 45R, 45G and 45B in such a 
manner that the chips having the same color are con- 
tinuously arranged, they are sectioned in accordance 
with each color set by the circumference (indicated by 
hatchings of different broken lines), and the colors of 
emitted light are switched in the order of the red (R) 
color, the green (G) color and the blue (B) colorin a proc- 
ess of one revolution. That is, illumination light capable 
of generating a field image with three primary colors re- 
quired for a color image of one.frame can be obtained 
with respect to one revolution of the concave reflecting 
mirror 60. That is, the LED chips 54 arranged on the 
drum support member 61 repeat sequential light emis- 
sion In the time-sharing manner, and perfomis chain 
light emission to go around on the inner side surface 
(light emission points 62 go around). In this case, when 
the concave reflecting mirror 60 perfonro a rotating op- 
eration, the light emission control is perfomned in such 
a manner that the LED chips 54 having a con-espond- 
ence relationship emit light in synchronization with this 
rotating operation. That is. there is achieved a structural 
relationship that the light emitted from the LED chips 54 
Is reflected and condensed by the concave reflecting 
mirror 60 and projected to the irradiation area through 
the optical lens 63 as an optical member. 
(00711 According to this structure, the LED chips 
themselves do not have to be rotated and moved as de- 
scribed In conjunction with the first and second embod- 
iments. Therefore, transmission of an electrical control 
signal or supply of a power to the LED chips can be fixed 
and carried out, thereby greatly facilitating the design. 
[00721 Further, configuring a forcible air-cooled mech- 
anism which shares the rotating drive force of the drive 
motor 49 and urges heat radiation of the LED chips can 
be facilitated. Furthemnore. heat is dispersed by move- 
ment of heat sources rather than intensive heat gener- 
ation at the same position of the drum support member, 
and hence it can be said that this structure is convenient 
for heat radiation. 

[00731 FIGS. 20A and 208 are views showing another 



modification of the illumination unit 41 as the Illumination 
apparatus according to the third embodiment. It is to be 
noted that FIG. 20A is a view showing the illumination 
unit 41 from a rear surface, and FIG. 20B is a cross- 
5 sectional view taken along the line bb' in FIG. 20B. 
[00741 In this modification, a planar reflecting mirror 
64 which is a mirror member as a light control member 
is coupled with a rotating shaft 47. The rotating shaft 47 
is supported by a rotating shaft bearing 48, and coupled 
10 with a drive motor 49. This drive motor 49 fonnis a mech- 
anism that the planar reflecting mirror 64 can rotate in 
a direction indicated by an an-ow AS In the drawing at a 
high speed. 

[00751 In contrast, a drum support member 61 with a 
15 drum shape is fixed and fonmed with the rotating shaft 
47 being used as a common central axis , and LED chips 
54 are closely an-anged on two stages along an Inner 
side surface of the drum support member 61 . 
[0076] Moreover, two sets of condenser lenses 53 are 
20 supported by a rotating support member 66 integrated 
witii the rotating shaft 47 in such a manner that these 
lenses can be rotated and moved in cooperation with 
the planar reflecting mirror 64. Incidentally, it is basic 
that the number of stages on which the LED chips 54 
25 are arranged is equal to the numberof sets of condenser 
lenses 53. However, these numbers are not restricted 
thereto, and setting appropriate numbers according to 
needs can suffice. Additionally, how to an-ange of the 
LED chips 54 and how to emit light are the same as 
30 those in the modification shown in FIGS. 19A and 198. 
However, although the light emission control is effected 
in such a manner that the LED chips 54 having a corre- 
spondence relationship emit light in synchronization 
with a rotating operation of the planar reflecting mirror 
35 64 when the planar reflecting mirror 64 performs this op- 
eration, the condenser lenses 53 are provided in an ar- 
rangement relationship with which the light emitted from 
the LED chips 54 can be excellently taken in. That is, 
there is formed a structural relationship that the light 
40 from the activated LED chips 54 is once condensed by 
the condenser lenses 53, reflected by the planar reflect- 
ing mirror 64 so that its light path is bent, and projected 
to the irradiation target area through the optical lens 63. 
[0077] FIGS. 21 A and 21 8 show an example obtained 
45 by further modifying the modlfteation depicted In FIGS. 
20 A and 208. Like FIGS. 20A and 208. FIG. 21 A Is a 
view showing the illumination unit 41 from a rear sur- 
face, and FIG. 21 B is a cross-sectional view taken along 
the line cc'. Moreover, like reference numerals denote 
50 elements which have the same functions as ttiose in 
FIGS. 20A and 208, thereby eliminating their explana- 
tion. 

[0078] That is. in FIGS. 21 A and 218. two planar re- 
flecting mirrors 64a and 64b and two condenser lenses 
55 53a and 53b are configured as pairs with respect to a 
rotating shaft 47. The respective members are set so 
that they have a symmetrical positional relationship with 
respect to the rotating shaft 47. In regard to the light 
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emitted from LED chips 54a and 54b which have 
reached iight emission points 62a and 62b provided at 
symmetrical positions, the light condensed by the con- 
denser lens 53a is reflected by the planar reflecting mir- 
ror 64a, and the light condensed by the condenser lens 
53b is reflected by the planar reflecting min-or 64b so 
that the light is applied to the irradiation target area 
through an optical lens 63. A structure that the LED 
chips 54a (54b) are closely arranged on two stages 
along an inner side surface of a dnjm support member 
61 is the same as that depicted in FIGS. 19A and 19B 
and that illustrated in FIGS. 20A and 20B. In this modi- 
fication, however, two cycles of switching of colors of the 
light emitted in the order of the red (R) color, the green 
(G) color and the blue (B) color are prepared in a proc- 
ess of one revolution of the rotating support member 65 
In a direction indicated by an an-ow A6 In the drawing. 
That is, it is possible to obtain illumination light which 



[0081 J A description will now be given as to a modifi- 
cation using a prism which is a refraction member as a 
light control member with reference to FIGS. 22A and 
22B in place of the stmcture using the reflecting mirror 
explained in conjunction with FIGS. 19A and 19B, FIGS. 
20A and 20B and FIGS. 21 A and 21 B. Here, FIG. 22A 
is a view showing the illumination unit 41 from a rear 
surface, and FIG. 22B is a cross-sectional view taken 
along the line dd" in FIG. 22A. It is to be noted that FIG. 
22A shows LED chips rows by solid lines for clarifying 
the drawing. LED chips rows of which should be indicat- 
ed by broken line because they cannot be seen from the 
rear surface. 

[0082] In this modification, a prism 67 as a reft-action 
member is integrated with a cylindrical rotating support 
member 66 coupled with a rotating shaft 47. The rotating 
shaft 47 is supported by a rotating shaft bearing 48. and 
coupled with a drive motor 49. This drive motor 49 f ornis 



ae^erLaflrirg^^^^^ a m'echanism that the prism 67 can rotate in a direction 

.o. . generate a '"^^^f " "^^^^ . ^^ so indicated by an arrow A7 in the drawing at a high speed, 

quired f^"- '"^^Sf^ °* ^J^^^^^^^ [00831 In contrast, a conical support member 68 with 

one revolutionof thedrumsupportmemberei.Thetwo ^^^^ ^^^^ ^ ^.^^^ ^^^^^ ^ ^^^^^ 

drawing with the rotating shaft 47 being used as a com- 
mon central axis. Further, LED chips 54 are closely ar- 



f rames conrespond to anxingement ranges of the LED 
chips described as an even-numbered frame and an 



chips is maintained, the number of revolutions of the 
drive motor 49 can be reduced to 1/2 of that in the ex- 
ample shown in FIGS. 19A and 198 or the example de- 
picted in FIGS. 20A and 20B. Therefore, loads on the 
drive motor 49 can be reduced. Additionally, the number 
of LED chips which can emit light at the same time can 
be increased, thereby increasing a tight quantify of the 
illumination light However, each light emission time is 



22B is referred to as a stage a, and a rig W stage in the 
same is referred to as a stage b. Of course, thejiumber 
of stages on which the LED chips 54 are arranged is not 
restricted to two, and the appropriate number of rows 
can be set according to needs. Furthemnore, in place of 
illustrating each LED chip, these chips are-iilustrated as 
LED chip rows 45R, 45G and 45B in such, a manner that 
the chips of the same color are continuously arranged. 



ncreased as compared with the example shown in the chips of the same color are conimuousiy «,,.My«u 
™a and 19B or FIGS. 20A and 20B. in a toler- ss the LED chips are secflone^^^^^^^^^^ 



FIGS. 19A and 
ance of the heat radiation performance or characteris- 
ttes of the LED chips, the above-described effects can 
be realized without reducing the light emission quantity. 
[0080] It is to be noted that, in the examples shown in 
FIGS. 1 6A and 1 6B, FIGS. 1 9A and 1 98, FIGS. 20A and 
20B and FIGS. 21 A and 2 IB, a period in which any two 
colors are simultaneously emitted with a color switching 
timing exists in a process of sequentially switching 
colors of the emitted light in the order of the red color, 
the green color and the blue color. It Is basically Impos- 
sible to simultaneously perform the modulation control 
over images having components obtained by mixing two 
colors by one spatial light modulation element 42 to be 
illuminated. Therefore, "it is good enough to effect the 
control which prevents corresponding LED chips from 
emitting light in the two-color mixing period in such a 
manner that such a period does not exist. Alternatively, 
allowing the two-color mixing period and causing the 
spatial light modulation element 42 to perfomn in this pe- 
riod the modulation control in accordance with an image 
representing a monochromatic luminance component 
which is common to two colors as targets can be con- 
sidered as one technique. 



set color (indicated by hatchings of different broken 
lines) and colors of emitted light are switched in the or- 
der of the red (R) color, the green (G) color and the blue 
(8) color in a process of one revolution. That is. it is pos- 
40 sible to obtain the illumination light which can generate 
a field image of three primary colors required for a color 
image of one frame with respect to one revolution of the 
conical support member 68. 

[0084] Condenser lenses 53 are configured to be 
45 equal to the modification shown In FIGS. 20A and 208. 
That is. the light emitted from the LED chips 54 which 
have reached light emission points 62 is condensed by 
the condenser lenses 53. and caused to enter an inci- 
dent surface 69 of the prism 67. The light exiting from 
50 an outgoing radiation surface 70 of this prism 67 is ap- 
plied to the irradiation target area through an optical lens 
63. 

[0085] "Rie LED chips 54 arranged on the conical sup- 
port member 68 repeat sequential light emission in the 
55 time-sharing manner, and perform chain iight emission 
to go around the inner side surface (light emission points 
62 go around). In this example, however, it is detemnined 
that the LED chip on one stage alone emits the light. 
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namery. the LED chip 54 on the stage b does not emit 
the light when that on the stage a emits the light, and 
the LED chip 54 on the stage a does not emit the light 
when that on the stage b emits the light, as shown In 
FIG. 23. By so doing, assuming that all the chips on the 
stage b form the green (G) color and the stage a is 
f omied while separating an area of the red (R) color and 
an area of the blue (B) color from each other as shown 
in FIG. 22A, the following operation can be repeated as 
one cycle. That is. with the revolution of the conical sup- 
port member 68, the LED chip 54 in the chip row 45R 
corresponding to the red (R) color on the stage a first 
emits the light for a predetermined period; this LED chip 
is switched to the LED chip 54 in the chip row 45G cor- 
responding to the green (G) color on the stage b simul- 
taneously with end of this light emission period of the 
red color, and the switched LED chip emits the light for 
a predetermined period; this LED chip Is likewise 
switched to the LED chip 54 in the chip row 458 corre- 
sponding to the blue (B) color on the stage a simultane- 
ously with end of the light emission period of the green 
color, and the switched LED chip emits the light for a 
predetermined period; and, at last, this LED chip is again 
switched to the LED chip 54 in the chip row 45G corre- 
sponding to the green (G) color on the stag© b simulta- 
neously with end of the light emission period of the green 
color, and the switched LED chip emits the light for a 
predetermined period. In this manner, it is possible to 
form a sequence which can instantaneously switch 
colors of the light emitted In the order of red. green, blue 
and green in one cycle. 

[0086] With such a structure and light emission con- 
trol, different luminous colors can be prevented from be- 
ing mixed at a luminous color switching point, thereby 
instantaneously effecting switching of the luminous 
colors. In the examples shown in FIGS. 19A and 19B, 
FIGS. 20A and 20B and FIGS. 21 A and 21 B. providing 
a non-light emission range between the adjacent LED 
chips having different luminous colors can avoid mixing 
of different colors in a switching state of the luminous 
colors. However, a light utilization efficiency in a period 
of providing such a range is reduced. In contrast, when 
the luminous colors can be instantaneously switched 
like the example shown in FIGS. 22A and 22B, image 
switching of the spatial light modulation element 42 of 
the projector apparatus can be also Instantaneously 
performed, and a wasteful time. I.e., a non-llghl emis- 
sion period can be eliminated, thereby improving the il- 
lumination efficiency. 

[Fourth Embodiment] 

[0087] A description will now be given as to a fourth 
embodiment of an illumination apparatus using the illu- 
mination principle described in conjunction with the first 
embodiment. The illumination apparatus according to 
this embodiment is an example applied to an illumina- 
tion unit of the projector apparatus, and has both a pro- 



jector function and a general illumination function. 
[0088] FIG . 24 is a view showing a structure of a pro- 
jector apparatus to which an illumination unit as the il- 
lumination apparatus according to this embodiment is 
5 applied. This drawing shows a part corresponding to a 
projector function and a part corresponding to an illumi- 
nation reflecting umbrella in the fomn of a cross-section- 
al view, and shows any other apparatus part in the form 
of a perspective view.. 
10 [0089] As shown in the drawing, a cylindrical rotating 
shaft 71 is provided, and a fixed planar mirror 72 is set 
on an extended line of a central axis of the rotating shaft 
71 . The rotating shaft 71 is supported by a rotating shaft 
bearing 73. and can be rotated and driven by a non-il- 
is lustrated drive motor. 

[0090] Further, a rotating conical support member 74 
with a conical shape Is Integrated with the rotating shaft 
71 as shown in the drawing with the rotating shaft 71 
being used as a common central axis. Furthemiore. 
20 LED chips 54 are closely anranged on three stages 
along an inner side surface of this rotating conical sup- 
port member 74. Of course, the number of stages on 
which the LED chips 54 are anranged is not restricted to 
three, and the appropriate number of stages can be set 
25 according to needs. In this drawing, in place of illustrat- 
ing each of the LED chips, these chips are illustrated as 
LED chip rows that the chips of the same color are con- 
tinuously arranged, the LED chips are sectioned in ac- 
cordance with each color set by the circumference (in- 
30 dicated by hatchings of different broken lines) and colors 
of light emitted Inthe order of the red (R) color, the green 
(G) color and the blue (B) color are switched In a process 
of one revolution. That is, it is possible to obtain the il- 
lumination light which can generate a field image of 
35 three primary colors required for a color image of one 
frame with respect to one revolution of the rotating con- 
ical support member 74. 

[0091] The light emitted from the LED chip 54 which 
has reached a light emission reference position 51 is 
40 taken in by each con-esponding condenser lens 53, op- 
tically controlled into a state close to parallel light by an 
optical lens 63. then reflected by the fixed planar mirror 
72 and applied to a spatial light modulation element 42 
in an overtapping state. In this embodiment, a single- 
45 plate transmission type liquid crystal Is used as the spa- 
tial light modulation element 42. The light modulated In 
accordance with an image by this spatial light modula- 
tion element 42 is projected on a projection surface 75 
by a projection optical system 43, resulting in afomied 
so image. As this projection surface 75, a part of a table 
surface 76 on whksh this projector apparatus te set Is 
utilized. 

[0092] The condenser lens 53, the optical lens 63, the 
fixed planar mxmr 72, the spatial light modulation ele- 
55 ment 42 and the projection optical system 43 are all con- 
figured to be fixed to the projector apparatus sothatthey 
all have a predetemilned positional relationship, and 
they do not rotate. The LED chips 54 an^nged to the 
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rotating conical support niember 74 repeat sequential 
light emission in the time-sharing manner and perform 
chain light emission with their rotation and movement 
based on the illumination principle described in conjunc- 
tion with the first embodiment 

[0093] In contrast, when this projector apparatus is 
utilized as a general illumination apparatus, rotation of 
the rotating conical support member 74 is caused to 
stand still, and all ora part of the LED chips 54 arranged 
to the rotating conical support member 74 are caused 
to emit light at the same time. The simultaneously emit- 
ted light is reflected by the umbrella reflecting member 
77 as reflecting means, and applied to the table surface 
76, and the table surface 76 is illuminated like a regular 
lighting equipment. These drive controlling means and 
switching means of the projector function and the gen- 
eral illumination function are not illustrated in detail, but 
they are additionally provided In this apparatus. 
[0094] The reflecting member 77 is supported by a 
flexibly movable support member comprising joints 78a, 
78b and 78c and arms 79a and 79b and a base 80. Fur- 
ther, the base 80 is fixed tothe edge of the table surface 
76 

[0095J II is to be noted that the LED chips 54 arranged 
to tho rotating conical support member 74 are not re- ^ 
stricled to the primary luminous colors, and appropriate- 
ly arranging LED chips which emit white light leads to 
the excellent color balance of Illumination light when uti- 
lizing these chips as a regular illumination function, 
which is convenient. Furthennore, when utilizing the i 
LED chips as the projector function, their white light 
does not have to be used. In any case, it is good enough 
to adjust the tints of the illuminatton light in accordance 
with preferences or applications of a user as described 
in conjunction with the first embodiment. 
[0096] As described above, according to the present 
invention, it is possible to realize the projector apparatus 
which has both the projector function which can effec- 
tively utilize the LEDs which are expected as light sourc- 
es for coming generation and include various advantag- 
es and the general illumination function. In further ac- 
celeration of digitization and processing of image infor- 
mation, an environment in which quite readily digitized 
image infomiation is viewed is given by provision of the 
apparatus having the Image display function as a part 
of the illumination equipment rather than viewing the Im- 
age information in an additionally provided display. 
Moreover, when the displaying means is the projector, 
uses with the intimacy are enabled in daily life. For ex- 
ample, a display screen size can be flexibly selected, or 
the display portion can be set on a table or a desk and 
does not require a dedicated space. Additionally, de- 
spite of the fact that display in a relatively large screen 
is possible, the projector apparatus can be incorporated 
in a general illumination equipment because the illumi- 
nation unit itself can be reduced in size. 
[0097] Although the present Invention has been de- 
scribed based on the foregoing embodiments, the 



present invention is not restricted to the above embod- 
iments, and various modifications or applications can be 
of course canied out within the scope of the present in- 
vention. 

5 [0098] For example, in order to realize the above-de- 
scribed illumination principle, it is amatterof course that 
various know techniques other those that described in 
the foregoing embodiments can be applied to the indi- 
vidual luminous bodies, the mechanism which causes 
10 the luminous bodies to emit light, how to arrange the 
luminous bodies, the mechanism which can move the 
luminous bodies, and the optical system required to ob- 
tain condensed light or illumination light. 

15 Industrial Applicability 

[0099] The present Invention can be utilized for, e.g., 
a car headlight, a stand illumination lamp, a spot light, 
a flashlight and others whteh are desired to efficiently 
20 illuminate a specific position. Further. It can be also uti- 
lized for an illumination unit for a projector apparatus 
like a data projector. 



1. An illumination apparatus which illuminates an illu- 
mination target area with light from light sources, 
comprising: 

a plurality of luminous bodies which are the light 
sources; 

luminous body drive portions configured to 
drive to light each of the plurality of luminous 
bodies; 

an optical member configured to lead and apply 
light exiting from a luminous body lighted by the 
luminous body drive portion to the illumination 
target area; 

a light control member configured to perform at 
least one of change of a light path of the light 
exiting from the luminous body with which the 
illumination target area is illuminated and 
movement of the luminous bodies; 
a movable portion configured to operably drive 
the light control member; and 
a light selection control portion configured to 
control at least one of the movable portion and 
the luminous body drive portions in such a man- 
J ner that the light with which the illumination tar- 

get area is illuminated is selected from the light 
exiting from the plurality of luminous bodies. 

2. The illumination apparatus according to claim 1, 
5 wherein the plurality of luminous bodies include at 
least a luminous body having first color character- 
istics and a luminous body having second color 
characteristics different from the first color charac- 
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teristics. 

The illumination apparatus according to claim 2. 
wherein the light selection control portion controls 
at least one of the movable portion and the luminous 
body drive portions in such a manner that color 
characteristics of illumination light obtained by inte- 
grating light with which the illumination target area 
is illuminated for a predetenmined time become de- 
sired characteristics. 

The illumination apparatus according to claim 3, 
wherein the desired color light is white color light. 

The illumination apparatus according to claim 3, 
wherein the desired color characteristics of color 
light have spectral characteristics approximating a 
sun light spectrum. 

The illumination apparatus according to claim 3, fur- 
ther comprising an illumination color characteristic 
setting portion configured to set the desired color 
characteristics, and 

wherein the light selection control portion con- 
trols at least one of the movable portion and the lu- 
minous body drive portions in such a manner that 
the illumination target area is illuminated with illu- 
mination light having the color characteristics set by 
the illumination color characteristic setting portion. 

The illumination apparatus according to claim 1, 
wherein each of the plurality of luminous bodies 
emits light in any wavelength band of light in a plu- 
rality of wavelength bands obtained by dh/iding a 
wavelength band visible to human eyes into a plu- 
rality of types of spectral components. 

The Illumination apparatus according to claim 1, 
wherein spectral components of the light exiting 
from the plurality of luminous bodies are set in such 
a manner that the light with which the illumination 
target area is lllunilnated has all spectral compo- 
nents in the wavelength band visible to human 
eyes. 

. The Illumination apparatus according to claim 1, 
wherein the movable portion changes the light path 
by relatively moving the plurality of luminous bodies 
and the optical member 

0. The illumination apparatus according to claim 1, 
wherein the light selection control portion selects 
the light with which the illumination target area is 
illuminated from the light exitingfrom the plurality of 
luminous bodies by controlling a light quantity of the 
light exiting from the luminous bodies by using the 
luminous body drive portions. 



30 

11. The illumination apparatus according to claim 1, 
wherein the plurality of luminous bodies are lumi- 
nous bodies having the same color characteristics. 

5 12. The illumination apparatus according to claim 1, 
wherein the optical member comprises a concave 
mirror. 

13. The illumination apparatus according to claim 1, 
10 wherein the optical member Is constituted In such a 

manner that it can apply light In a plurality of sepa- 
rated iradiation areas to an in^diation target area, 
and 

the light selection control portion selects light 
15 exiting from luminous bodies corresponding to the 
plurality of Inradiation areas. 

14. The illumination apparatus according to claim 13, 
wherein the plurality of irradiation areas are two-di- 

20 mensionally arranged. 

15. The illumination apparatus according to claim 14, 
wherein the light selection control portion controls 
in such a manner that exiting light having the same 

25 color characteristics is simultaneously selected 
from the light exiting from the plurality of luminous 
bodies. 

16. The Illumination apparatus according to claim 13, 
30 wherein the optical member includes a prism which 

synthesizes light from the plurality of in-adiation ar- 
eas. 

17. The illumination apparatus accorcling to claim 1 , 
35 wherein the optical member 

in-adiates a first in-adiation area with the light 
exiting from the luminous body and irradiates an il- 
lumination target area as a second irradiation area 
with light passed through the first in^diation area, 
40 and 

has such an optical structure that the first Ir- 
radiation area and the second in-adiation area have 
an optically conjugate relationship. 

45 18. The Illumination apparatus according to claim 17, 
wherein light emission surfaces of the plurality of 
luminous bodies are arranged in the first irradiation 
area. 

so 19. The illumination apparatus according to claim 17, 
wherein the optical member comprises a condens- 
ing optical element which is arranged in the vicinity 
of the first irradiation area, a deflecting optical ele- 
ment which is arranged in accordance with the con- 

55 densing optical element, and 

an overlapping optical element configured to 
lead light exiting from the deflecting optical element 
to the second in-adiation area, and 
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an optical pupil is formed in each of the first 
irradiation area and the second irradiation area. 

20. The illumination apparatus according to claim 1. 
wherein the light control mennber comprises a re- 
fracting member. 

21. The illumination apparatus according to claim 20, 
wherein the refracting member is a prism having an 
incident surface which relatively moves with respect 
to the plurality of luminous bodies so that an angle 
with respect to the light exiting from the plurality of 
luminous bodies sequentially varies in a time-series 
manner. 

22. The illumination apparatus according to claim 20, 
wherein the incident surface of the refracting mentv 
ber comprises a plurality of flat surfaces. 

23. The illumination apparatus according to claim 1. 
wherein the light control member comprises a mir- 
ror member. 

24. The illumination apparatus according to claim 23, 
wherein the mtn*or member is a mirror having a re- 
flecting surface which relatively moves with respect 
to the plurality of luminous bodies so that an angle 
with respect to the light exiting from the plurality of 
luminous bodies sequentially varies in a time-series 
manner. 

25. The illumination apparatus according to claim 23, 
wherein the reflecting surface of the min-or has a 
curved surface and also has a function as the opti- 
cal member. 

26. The illumination apparatus according to claim 23, 
wherein the reflecting surface of the miaor member 
comprises a plurality of flat surfaces. 

27. An image capturing apparatus which captures an 
image of a subject, comprising: 

an illumination apparatus including: 

a plurality of luminous bodies which are the 
light sources; 

luminous body drive portions configured to 
drive to light each of the plurality of lumi- 
nous bodies; 

an optical member configured to lead and 
apply light exiting from a luminous body 
lighted by the luminous body drive portion 
to the illumination target area; 
a light control member configured to per- 
form at least one of change of a light path 
of the light exiting from the luminous body 
with which the illumination target area is il- 



luminated and movement of the luminous 
bodies: 

a movable portion configured to operably 
drive the light control member, and 

5 a light selection control portion configured 

to control at least one of the movable por- 
tion and the luminous body drive portions 
in such a manner that the light with which 
the illumination target area is illuminated is 

10 selected from the light exiting from the plu- 

rality of luminous bodies; 

an imaging optical system configured to form 
an image of the subject; 
IS an image sensor configured to expose and im- 

age the fomned image of the subject; and 
a shutter button which operates an exposure 
start timing of the image sensor, 

20 wherein the ligiit selection control portion of 

the illumination apparatus controls at least one of 
the movable portion and the luminous body drive 
portions in such a manner that illumination light is 
emitted in synchronization with the exposure start 

25 timing. 7,1 

28. The image capturing apparatus according to claim 
27, wherein the Image sensor starts exposure when 
a predetermined time elapses after the shutter but- 

30 ton is pressed, and the light selection control portion 
of the Illumination apparatus emits the illumination 
light immediately after the shutter button is pressed. 

29. A projector apparatus which projects^in image cor- 
35 responding to image infomnation on. a projection 

surface, comprising: 

an illumination apparatus including: 

40 a plurality of luminous bodies which are the 

light sources; 

luminous body drive portions configured to 
drive to light each of the plurality of lumi- 
nous bodies; 

43 an optical member configured to lead and 

apply light exiting from a luminous body 
lighted by the luminous body drive portion 
to the Illumination target area; 
a light control member configured to per- 

50 form at least one of change of a light path 

of the light exiting from the luminous body 
with which the illumination target area is il- 
luminated and movement of the luminous 
bodies; 

55 a movable portion configured to operably 

■ drive the light control member, and 
a light selection control portion configured 
to control at least one of the movable por- 
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tion and the luminous body drive portions 
in such a manner that the light with which 
the Illumination target area is illuminated is 
selected from the light exiting from the plu- 
rality of luminous bodies; ^ 

a spatial light modulation element configured to 
perfomn one of transmission and reflection by 
modulating illumination light emitted Irom the il- 
lumination apparatus in accordance with the *o 
image information; and 
a projection optical system configured to 
project the light modulated by the spatial light 
modulation element on the projection surface. 

15 

30. The projector apparatus according to claim 29, fur- 
ther comprising a reflecting member which can illu- 
minate the projection surface with light exiting from 
the luminous body in an optical path different from 

the optical mennber and the projection opHcal sys- so 
tern. 

31. An illumination apparatus which Illuminates an illu- 
mination target area with light from light sources, 
comprising: 

a plurality of luminous bodies which are the light 
sources; 

lighting means for driving to light each of the 
plurality of luminous bodies; ^ 
optical means for leading and applying light ex- 
iting from a luminous body lighted by the light- 
ing means to the illumination target area; 
a light control member for perfomning at least 
one of change of a light path of the light exiting 35 
from the luminous body with which the illumina- 
tion target area is illuminated and movement of 
the luminous bodies; 

movable means for operably driving the light 
control member; and 

light selection control means for controlling at 
least one of the movable means and the lighting 
means in such a manner that the light with 
which the illumination target area Is illuminated 
is selected from the light exiting from the plu- « 
rality of luminous bodies. 

32. An image capturing apparatus which captures an 
image of a subject, comprising: ^ 

an illumination apparatus including: 

a plurality of luminous bodies which are the 
light sources; 

lighting means for driving to light each of ss 
the plurality of luminous bodies; 
optical means tor leading and applying light 
exiting from a luminous body lighted by the 



lighting means to the illumination target ar- 



ea; 

a light control member for perfomning at 
least one of change of a light path of the 
light exiting from the luminous body with 
which the illumination target area is illumi- 
nated and movement of the luminous bod- 
ies; 

movable means for operably driving the 
light control member; and 
light selection control means f orcontroliing 
at least one of the movable means and the 
lighting means in such a manner that the 
light with which the illumination target area 
is illuminated is selected from the light ex- 
iting from the plurality of luminous bodies; 

imaging optical means for fomnlng an image of 
the subject; 

Image sensing means for exposing and imag- 
ing the fonmed image of the subject; and 
a shutter button for operating an exposure start 
timing of the image sensing means, 

wherein the light selection control means of 
the illumination apparatus controls at least one of 
the movable means and the lighting means in such 
a manner that illumination light is emitted in syn- 
chronization with the exposure start timing. 

I. A projector apparatus which projects an image cor- 
responding to image infomnation on a projection 
surface, comprising: 

an illumination apparatus including: 

a plurality of luminous bodies which are the 
light sources; 

lighting means for driving to light each of 
the plurality of luminous bodies; 
optical means for leading and applying light 
exiting from a luminous body lighted by the 
lighting means to the illumination target ar- 
ea; 

a light control member for performing at 
least one of change of a light path of the 
light exiling Irom the luminous body with 
which the illumination target area is illumi- 
nated and movement of the luminous bod- 
ies; 

movable means for operably driving the 
light control member; and 
light selection control means for controlling 
at least one of the movable means and the 
lighting means in such a manner that the 
light with which the illumination target area 
is illuminated is selected from the light ex- 
iting from the plurality of luminous bodies; 
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light modulation means for perfomning one of 
transmission and reflection by modulating illu- 
mination light emitted from the illumination ap- 
paratus in accordance with the image infomna- 
tlon; and ' 
projection optical means for projecting the light 
modulated by the light modulation means on 
the projection surface. 
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